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Abstract 



" - . ~i 1 ?rn? and 1 3C02 is measured highly accurately within a 

The light absorption spectrum of cajon «JPJ«1 , accurately and re |iably. Laser light 

short period of time to determine a carbon ^nd^ce a^y f ^ wave ength, 

I emitted from a laser diode, which has been slightly m°auw pro duces an electnc signal 

passes through a specimen .cell and is ^^^S^'^ 13C02 of the light absorption 
converted from the detected laser light. 2f components °^ 2 and 1 3C02 of the light 

a ratio of the spectral inten sities . 



Data supplied from the esp@cenet database - 12 



u ♦ t9rv-Pn&LG=en&PNP=US5929442&PN=JP92... 8/25/2003 
http //12.espacenet.conVespacenet/abstract?CY-ep&L( J en&riNr u 



w>B*mm (j p) < 12 > & BB # ^ & * 



G0 1J 3/42 
GO IN 21/39 



#1^9-297061 

(43)&HB 3fJ«9^a997)11^18H 



FI 

GO 1 J 3/42 
GO IN 21/39 



U 



*H* «W*«*4 OL (£12H> 



(21) tHS»# 

(22) ffiBB 



4fK¥8-110993 
sp(£8^(1996)5fllB 



(54) BW1©£*] ga£f3&##-*T&B 

(57) 

1 4 tc X 0 • aK^WS**^** 

#**i»CO, fc 13 C0 2 02fX^WWi^«5r 
±T3A»t?-^«J: D*»> HMMM ***** 



(71)tHBA 000004330 

^s=K^-ra«5Tiisi^ 
(74)wia a*± wfi 




(2) 



WH t 9-297061 



m&mwiza^x. 

C0 2 0^-fe;bf:13S L/>: fjfcb^^KiDU^.^ 
«E**K*'*? WUtO 2 f «**«KBi-4 n~y?J> 

Ittea ~i 9 4 yUMBB-TWa Lfc 3 f *#*>tf o ? ax 

*u 

"C0 2 k 13 C0 2 BWhAiWR. **«*E2 
f^^h;K0±T3^tf-7ffi«t l )*ft. $»st?S 

C0 2 ofSft-fe^SrjiiSL^l^— if3t*^3t©Kx^^ 

msxtmzi? bH*> 2 f **fc«iaji-« n -y ? -f y 
*68fc. 

C0 2 c7D#E-fe/Ut, 

•ri.o-^-<>Jiii§ik, 

wkd ymmm-tkin u_-3f **wf o ? ox 

>*C0 2 k 13 C0 2 WM8«*. HEBWHiA' 

C«4*'«02 f h;^±T3.eoe-^ffii o 
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2Mm^(^t^*W— fk. 

co 2 ^acH-fe/nfeasiLfcu— fHfrbm.®*^? 

ii@Sk. 
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ms.m^-^mmmtm si* s^gk. 

C0 2 coK^-feyP^lafttfcU— fifo^JMJISU^? 

iilgSsk. 
k. 

WB«aiLfc2 f tf&ZmiX 3 f **W>tt#fc4lR 
-r^gkSrtL. 

o 2 «0#*£>S3ie2f ;w wpo±T3j&9£-?« 
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9. J«tttPI{i*T-33l>JiCk 14 Ck{i:^9. 1HM 

n*?*-eoy (hp) ^srts^kiaaFk coggm^ 
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(3) 



^¥9-2 97061 



v-f %m^m^tz^ms.t lt i . 
mm*-* (ld ) zm^tzsmtfmztix^z ^ 

ft ( I I ) , 13 Cg¥, VOL. 4. PP8-9. 19 
94) . ^^flmSJi. I II-VimlnGaAs 
P&WBfcffl^l- 6jx»ODFB (»«H) S«> 

[00 0 51 W»U 1. 6/xm#<0CO 2 *&RX* 

C0 2 »«K6a»W:***i*CO, Srfcft 
B**JBV>TBtMfc<F94T4Xtt> Urfftfc. 

-eiaifc**. afwaHAMfSrwT. afflux 

[00063 r^M^fct-C. &*2. O^m. 4. 3 
9 9^OT'i 3 C0 2 OfiHSME**)**? 

MrteE-rs-t* 5 **^** 1 - i i i -vm^i n 

GaA s P3^LDlilWB«IMBl-«iffia-t«IBaS 

JfifflS*. 1^ P4 8) . 
[000714*:. iv-i viMXHBttmW** 
LDtefcR4~3 0MmiaT«B4t** t »il'«»Bfc 

K *fcli7 7 K ) fc»aW *fc*>tcK2HaM«fti: L 

s«#*sfcu L^tav«<. wikft*^ 
[0008I r.*i t<oi5l&£8?&-$-££*>K 2iimwt 

6 H6(C8WC. UiLDBST 

m:YAGB»l/-f. 2ttKH*A'. 3Ji3HWS*. 
4t±n7?^vti«iS< a "^' fyry7 " tt,v ' 3 - } 



[ o o o 9 1 07 c. tiiiEEK*v-^ i <?>mmz* 

t H7KtJ^-C. 7iiS*73LD. 8ttLD<0»S* 

YAGP-y FT'fcO, LDMOWBattWSWCttL' 
3jiWff<* WBWWtLTttHR (H i gh-R 

.flection) <7)3-T -f y^/t$fiTV^. 

4 £ ^-^^fgffl^ffibtifffiifc&^ftLTAR 

(Inti-Ref lection) 3-t<^« 
SflT V>* . 10 tt»IS81R#FC* 0 s SJStf? < ;U 

[00101 H7K*JV^. Tm: YAGD-yF905g 
BafclWjSS-llfcJO. V-tfftWWaWS*. 
' 4 . L D 7 Sr ajfcWffittt . «*»8 fc i 0 . i 
if^igg<0iaSOt- i 3 KTm : Y A 

Go, F9dff*«il«. **WTTm : Y 

AGn 7 H 9tiHiSS*u flE*«8fc J 0 U-WSB 

U^»+tff ASft****!^ 1 0 fc± 9 . 
[00 111 *fc. »7J 5 9-1 ltftftfetiTV^E. 

1 2 c3ta«rA>f r^ms t^m^s. Ztol i> w 
[0012 1 H^v-if i *i> ^o^S&ft* 513 c o 2 

off*** l .2l=B»iSix*»- -^^^Ut. S*v 

-if 1 (VWfitX^ V Mzy&ktmt htlh. 
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[00141 ttas«3*»fe^S^«±a-y^^ V«te?l4 
(ci 0 , 3t«URX^^ y>v<m$iV>2miMt ( 2 f ^ 

itco, t 13 co 2 o-5-ix^n.(7)3t©Jtxx^^ b;Wt^ 
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Ot'-^iOffl$r^. ^Jt±0 12 CO 2 fci 3 C0 2 cr> 

[0015] znxotz. memmg&izjititf^ co 
in o o%?mltv^cot\ rafiHfcitsrSSK-mg 

T'#£. JiSfcLT. ±^)fTS!^IS^*qFS fc 3r 

CO 0 1 6 3 L*? Write. H6fll?)&STtifc«gS? 
^1 0fctWLT*«f5l*frv\ E8cat 
7hA, (*««l*|(lWyrA«lil5r2 0 0 0^[) 5: 

#Tt; o . cogjm mwtaaBiM? i o zm&m 

1J COj fc»C0 2 OX*? h/WMttfctil* 

*)%®ffx<7)&i}imtoiTii\\ m%k Lzm%r> 

[0017] 

[Srai^Liat+iWH iO»»i. iOJ:* 
C0 2 oftiKtBU^? MP&^g**6}gi3racS!J&f 

5 £ fc fcsnet i . L4»t #aw>ss6Hffl#«oii*«« 

[00 18] 

[■«srittfe-f4fc»tf>*a] £ow®±. mm. m 

Htt?rtl>ISlfcfcVvt. 2/im^^«tU-if s 13 
fc . i^ftV-f oft&ifeft£S13|-f S*K2 1. 18 
fc . ¥#*U--ffcHiHfcf OSW**»»t**«»2 0 
fc. C0 2 CDim-b^2$-ajftUeU-if3fc&te*KiR 

h^tttajr t3ie»aj» 1 4 fc , #imw^ h 

A^2f*#fcftffi*in*?4:/*IMB*l 5fc. 3t® 
JRX*? WP03 f Jfi»t*ai-4n»^-f 

6 fc . o >y ? -f yil«IffT&iij Ifc 3 f j£#0-t'n ? a 
XjStiNW:l/-ir<oja8ft**n^^-r4*Sl 9. 
22, 23. 2 4fc£1fU "C0 2 t»C0 2 CDX^ 

SoHttttifcfc i fc *m tt h . 
[0 0 1 9 3 £fc. dO&ipitt, flRJf. H4fcijcf± 

>T . 2 ^ mffO^NWcU— f 1 3 fc . 
V-ir^«S8ft**»9lt*#R2 1 . 1 8 fc . 
W-iric«»»f^MtWt4WE»20t. COj 

<mm^2 ^mkUi.v-T»t>%wix^.9 h/u 



MUSSt 4 fc. ftiRJDU'*:? Wl>02 f jft 
*S«aj-ri.Ov?>fyl|M@Sl 5fc. C0 2 OMR* 
A-2 7fc. ^-fe^SffliSUfcW— f^^SfeiRJDU^ 
? hA'taffi?* Xftffifl 1 4 a fc . mH5#!Hr;i'C& 
I^JDU^:? Y)V<D 3 f ^Sr^aj-TSD 7 9 A >® 
H3§ 1 6 fc . a -y 9 A vWmstm, t 3 f jfcawf 

19. 22. 23, 24fc5r*L. "C0 2 fc» 3 C0 2 
WW 15KKf*fe/l'fcffiS&* 2 f ^ 

bti. 

[0020] $^>{C. ^OfgBJtt. fllxfcf. 05fc^t 

gEfcfcOT. 2jum»^««c^-if 1 3 fc. 
W^tf»MBft*S«S(«(T»5lt*¥S2 1.18 
fc. i»*l'--irfcJBJ*»f <«Wfe3W«JW»2 0 
fc. C0 2 <0«R*^2S:lJILfcU-"f3fc6»fe3lHRlR 

h^sr«iaj-r53fc«iaj»fc . 3fc©jRx^^ vivo 

Lfc2 f *$HDft*<0K-**fc|«B*S*R3'3fc* 
«Ee-^**«Uiiti*afcJ: 0*K>fc. «C 
0 2 fc 13 C0 2 £02 f X^h;We5#.3Aoe-?ttJ: 

sit J; ^mmmitmm izt mmt t . 

[002 1 3 $4>fc4fc, c«0J6a«i. «i0f, H5fc 

timmza^x. 2 ^ mi^^u— r 1 3 fc . ^ 

*#U-f<05HgiS«S:»f 11-6*82 1 . 1 8fc. * 
f fc««ft f CD^^S*>{t-l»^ffifl 2 0 fc . C 
0 2 <0^^2S^LfcU--f3b!»'4)3fe«'DU^ 
h/l'Stfiffit**tf!aJSl4.fc, JfcKJKx^ h/U02 

f *£tt*art-i d -y ^ a ymm 1 5 fc . m 1 fc 2 

fc2 f ^Srgt^tT3 f m0>mZ&&th&SL3 
4fc$r^L. 3f^«0Hfa^QX^fcfcV^T, 12 CO 
2 fc 13 CO ? C0«-/?(02f X^WK0±T 3^.(0 f- 

tt*tt*«tai1-2. C fc ^ fc 1 2> . 
[00223 
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[0023] I I I-V»(0AlGaA9P3Sfi)H4fc 
tt I n G a A s P3Mffi£ffiUfc^^o4*lttP- 

f (ld) itmm. xmummtixftjimzm 

3fc*oT#TV^$. 

[00 24] ^OLDttSi&T-a^^L-. LDiOSS 

*fcMtraraaftMft?& w fc fc«t >j«jjfc**"iSE36 
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[00 2 53 £ *> J: 3 fcgJB-tftiifcftia*^ L D Sr 

[00263 tZhX\ $»OlnGaAsP» 

A>L r<S3S^LDOS^^jt*l*J ;, 5» In ^ 
aAs P3fttmfeJflV^LD<0flBe*S«»W»^ 

att s 1 1 1 J: o . 2^^tt« 

aToa*S8B#TO6kft-'fc < " 1 • 9 5 ~ /m s 

trained InGaAsP-InP Distr 
ibuted-Feedback Quantum-W 
ell Laser" . IEEE PHOTONICS 

TECHNOLOGY LETTERS, VOL. 
6. NO. 12. DECEMBER PP. 1415- 
14171994) . 

[0027]*-?. #&3S*^«# rB I 
ffifc«-5fc2*imflW)LDfcfflV^ 1, CO I k 13 CO* 
^i&IRX^? Hi^*:h.*ix03<K8MMa9B ( 3 f * 

i: LT * <0#B!lft&^? o^jJWCU— f 

net) T^wafcRtt^it^as^^ d - k t^r 

#i^.f i TttWHMWW* * 5 y ? ^ < 

[0028] JjUrfiWJWOiBfittftiWr** • 
[00293 JKfc. i«)»HO-«»^B»t^v^H 
■MHIl/tWJrt"*. **. WW**«fc*> fc » m 
m 6 ~a 8 Ufc t> <0 k WJE-T 2. t> *>CliB-«>» 

5. _ 

[0030] hi \iz<r>m<ry-m^m^^^ 
i-7-n 7 mx-ht.mi fcfcv^t , 1 3 tt±a<o 2 * 

*<o»ibcl i4H3H*a». 15. letio-/^-^^ 

«fi» 17ttLDOaflS«»». 18ULD««afl 
flffi 2 OtiLD CWB8lt»*tftfc«W>W»'C« 

3 f *>**WM) . 19 t±flQ»& 7 



jgJR-Wf (-?/H-7V71r) s 2 4fctt*rf* 
[00311ft*. U-M 
^jj^iia (cpu) tstjw*"^ ^nro-fe-y-t 

(MPU) k. :^-t ?a7a-fe-y*C8tt3ft-&* 
ifcbUSk LTOADS3»*D A&AEIB* I /O 

ij (ROM) , ^f-^fc-^WfcftSF^I"*?^*' 
^r^-t^-X^D (RAM:§#3i*-!f**L.X* 

£SW*L*:LS I fAMXfc Lta»S*lXV^6. 

[0032] ks*^ 2 n^smnTjrmxu 2 a ± 

[0033] LD 1 3<&a*H*«W2 l«M«l*fc 
ftVCiUEMfWl 7C*9JWIWK** («*> 
fcfcfcidfcM****^*. L-D13<i0BIWai4il 
|p»2 l«flW=ft->T«W«»l 8fci 0H2ICW 
■fidCIl. I 2. -I 6fc*T-y7"#; (ff&R) £ 

LD13<0K»(JW«R) tiiSma. b. c, d. 
e f i£a<Difcft (J3&S) kftS. 
[0034] m%2 OlzX "5 LD 1 3 WUjSS 

f ««8BaK«Kt^"r^t. ld 1 3*»fesa*«*t 

©lR8ix3t^aJHl4T-«ilietl«>. 3KWa»14Ttt 

ti>^o. ) SI KSakS WSttfc. a -y 7 ^ >lMteH 
1 5T«BS2 0fli«Wf»2WW* 2 f k 

[0035] gftfl^sim&mMi^ 
•r^h*>, ©JCU^^ h/WO 1 * «» ( 1 f x ^ h _' u 

1 50*^1^3 lfc3Bii6««^^ WK02 f 
(2fX^?WK 2JWt»«#k«»V^. )Oj£je$r 
03cli*-f. a-y:Myiite§ll6T-?ytfl2 
0c03teOj§«3 f kH«^jS8^. 
mtm (3fX^V^ 3<5«^Mi^kt.v^ 

9. ) (H3d^Sae«B> . 

[0 0 36] i«oH3dfc*f 3f^^^***# 

1 z2> z3fcLD13«W»tt*n ' 

2 in»s 1 9 . masira 1 8 tftt L D 13 oma 
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[0037] zzz\ mm* mu 2 1 mnmtz 
3t^Rfe«^s 1 s-siRU 1 «:! 9 tan 

Sri ltL», X-f •yf-2 2SrH#5lt-fSk. 0 
3 c£)z 1 j£te*JJt?t * 12 8 Cijrf ai?C L D 1 3<9& 

w >*MHti 5co&m^mm®2 1 tj: ^Rig-yv 

TU^U TOgteJtoajftOfi^HI (tfHUK) S- 

[00 38] act. M-/^2 2Sr^KSS. X4v*2 
3?RK«fS2**RU MMV 2 1 

I 2fcLfcfltfc*4 **2 2fcHWjHK:?-6fcBI3d0> 
z 2jftC»JW6H8(0bjftfcLD 1 34>JEfllfeJbPa 

WC LT n 7 ? A ym% 1 5 I . 

[00 39] cjS(z3jiS[fc*fJBt6. ) . dj» 
( z 1 ;&<c*f J&t* . ) . g jS ( z 3 .SCttJET 6 . ) 

05»£fc»i. L D 1 3 O^gJffiSr ^it-fit 13. 14, 
I6CLT. aj£a«JgfcH«0>#WCc. d. g&O 

fi-f&gSr^. ejft ( z 2£fc*W&f I. ) ffM&C 

it. mails- 1 5t:UTbjs<o«DgtHaw>#wreA 

[0040] £OJ:ptLTa. b. c. d, e. g£ 
0>*fclM5MM£*». a. b, cj&Otti^CO 

1 WKIR^SSr, d, e. g.<&01I,i 0 13 CO 2 0®IR 

Hfctt. a, b, c. d. e. g«-A0fi4ttK«*{- 
ilfill a, lb. 1 c. Id. 1 e. 1 gkU 12 C 

0 2 OftlliaMEtXfcUfek*. XSrX=l b- { ( 1 
a+lc)/2l T*K>. > 3 C0 2 co©iR3flgSrYk L 
fck§. YSrY= I e — { ( 1 d + I g ) /2 } T*K> 
ft. *LT. Rffi#JtS-RkL^k§. R£-R=Y/X 

[004 1]©JR^KSr** , )l»*aktT. H8£0b. 
e £f) 2 jStf5*<0«4«^IMW!EB«k * S^Tffit feS 
*s. £02AO»tttffl1-i*ffi , Cft4kn-y^'(yii 

«a^<cfl£K£4 < *&?i. ^kLTPI(a«rJtcoSJ 
JfclHfcWtttrr* k v>3 IBM******. £o»9T»i 
a. b. c£kd. e. f .60«-3£0t-:?ffi«t "JUS 
«!MEfc*ibTV***>T\ DC#7-fey h#%£LT 

[0042J fcfc. HieWcfcHT. 2^tm^OLDk 

9-2. l^mT. mae&t&t 



[0043] £Oi-5fc2wm^OLDSrffl^TCOj 
<7)*©JR^E*^^V\ 1flC I3 C0 2 OigiR3$Ka f *# 
f/USraiSLT^ftcoTX^i' HjUfcWBftT 

I5*!yi#^gk&l>. 

[0044] -f-O )2 C0 2 k 13 C0 2 0)Mi&iDS$ 

*sr 6 ^wate^TSWi t o-nrat: , 
ST-ii 3 o »mm«6* s ; t a«rs s . mk. * 
t. ftStt* 5 s<T/jNSo^iiaft^^ss-iis-f 

ft£k* s T'&ft. 

[0045] 2jinltoLDaMffi(=Jt9JKSMHfc0' 
r A.. LD30I<^hI^j . r B. 2/iinLD«0S^j 

too46] zamimtoBim. mu^i 

£fctS.ft. S3^HS(iU-if^3t&SrfflV^TfeO. * 

[0 04 7] A. LDftjgUOjMS 

LD»*»*4. fe3Rl^-fkH*U-»fJ47/l'^>-^ 

^^51 Sr ? cDx-nmx-nfomffldm l < asm 

®ipmx'h->x. wsypowmx-h*), ld 
nwm&mntz z. t xfsmz-&mx- wmsmz) 
te&¥sr$r?lz±#X'£hnx\ zombis— f% 
mt Lxmix^z. 

[0048] B. 2wmLD<7)®^ 
C0 2 «0®IRX^ YM&[fflb- j m%MX'&<&k 

4. 1. 6. 2. 0. 4. 3*tm^(Cfeft. dfL4>0 

4. iv.xt^wms&fi&kx'ht 
nx-ftmz&mz-b&tffazj&^tij: a t. znt&yn 
LDitmLmnmmm^m%m<7)LDX'$> 

ftffiTCL d s-<^at o . *«r^ao»* 

a*%aKOfcftC£^k=5r5. jtfc. i'a^^LDIiSE 

/Uf-=&- H*»/5» 1 ftot- H SrBSW-*<e«a<* "5 . « 
^«>o^m* ? £«k^l»kv^«JI$tfcft. Si> 

flStt^7X (BK7) AHtfflTSr. ^ffitf^^-feV 
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[0049]-:J5\ 1. 4. 1. 6jum^(7)LD(iI n 
jjWfci. S^fc. /hfiTKtffc*ilftai« (InGaA 

s ifciiG e *- h ) mmx-t . 

S*4rvtt«. ©R&&H^v*9T\ CO, 
gkfc*. 

[00 50] £il6fc»LT2jum#WLDtt*aT* 

«WJ8M842jum#T**v^r. C0 2 ^ififigaqqi 
k frS . JEfc3t«ia»t><HiT?6ai*qpSC5 InGaA 
s*W*-Ki«SBT*6. CL4>J:3fc2jzin1|L 

COO 5 1 3 Ja±* { 2jum^LD(^Sa4(0§tsgt'fe 

4. 

[ 0 0 5 2 ] H4tt£OWJ|^tf>5«|0>»»0> 
lC#JS-t^2 7 5rjllnt. #HS-t;P2 7rt<7)#XiD©JR 

[0 0 53 3 04 fcfcWT. 2 5Jit*-A^7"U-y^, 

2 b\tm$ 2 7ii#sswrxi(»rt»s jifc#aa* 

/k 14at4#&iii35. «K0WH4Hl«fc*tfcWS 
k 4 . #«&-t/U 2 7 rtfctiift&tf 1 0 0 %T- ] 2 

co 2 k 13 co 2 o#*dt#s«aq£ttT**co t x 

[ 0 0 5 4 ] 04 l 3<9U~1f3t«:t*-AX7" 

'J 7? 2 5T2*I&jk^ttfeiT.. -#rt©fc'-idiBl 
Wk H«fcKfi-fe/l/2 Ufe«t*««ij» 1 4 Tift 

*JH-fe/U2 7 £SIjSL£ftfc:#8KiSiS 1 4 aT-^m$il 
S. 3fc&tH3sl 4 aT««B«iifc3ia4««fi#CS«S 
fixate . □ ••/ ? A l 6 T'^ES 2 o <o 3 teo 

d 1 3 emm&tfu »/7%tih. ftcov^TUjjeH 

[00 5 5] 04#?<7)io^«fiEk-ri»CtT\ BSH-t 
1 3 OftHfcJEttllH- 5 w fc tfX'% h . 
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